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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compd. having 
photosensitizing ability to visible light in a wide 
wavelength region by imparting a specified structure. 
SOLUTION: This compd. has a structure represented by 
the formula, etc., has photosensitizing ability to visible 
-light-of->50Onm^ 
sensitizer at the time of polymerizing a 
photopolymerizable compd. with visible light. In the 
formula, each of R1 and R2 is straight chain or branched 
alkyl or alkyl having a substituent, one or both of R1 and 
R2 may form a cyclic structure such as a 5- or 6- 
membered ring in combination with a benzene ring to 
which N bonding to R1 and R2 bonds, R3 is H, etc., R4 
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is methyl, etc., each of R5 and R6 is H, etc., X is a monovalent residue of an acid such as 
CH3S04, Y is NH or 0, (n) is 0 or 1 , and in the case of n=0, R4 and X do not exist. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the benzo 
pyran ring condensation compound which shows photosensitization ability to the new 
benzo pyran ring condensation compound, division, and the light with a wavelength 
of 500nm or more. 
[0002] 

[Description of the Prior Art] In recent years, the object for ** of the 
photopolymerization comes to be carried out in various fields, and the use has 
attained to even a printing field like a paint or printing ink, the printed circuit board, 
the VLSI, and an electronic field still like hologram record. Photopolymerization uses 
the property in which a photopolymerization nature compound generates a 
photopolymerization object by optical irradiation. Generally the photopolymerization 
nature compound showed susceptibility to ultraviolet rays, and the ultraviolet-region 
oscillation line of the g line, i line, or the. high power argon laser of a mercury-vapor 
lamp etc. was used for the light source .^However, recently in connection with the 
image recording technology using visible laser light having been developed, the need 
_...oLthexonstituent_wW inereasin^=------ - 

[0003] Since a photopolymerization nature compound shows susceptibility to 
ultraviolet rays as above-mentioned, if the polymerization of this tends to be carried 
out by the light, use of a photosensitizer will become an indispensable technical 
element. As a property which a photosensitizer is expected, that the absorbancy 
index in record light wave length is large, that the photosensitization of the various 
photopolymerization nature compounds can be carried out, that sensitization 
efficiency is high, excelling in the compatibility of the solubility over a solvent and 
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other combination components, excelling in preservation stability, etc. are 
mentioned. 

[0004] By the way, in the constituent for photopolymerization with which image 
recording is presented, a photopolymerization nature compound, a polymerization 
initiator, a binder resin, etc. are usually blended in addition to a photosensitizer. 
Components other than a photosensitizer are chosen from various material according 
to each use. In order to specifically obtain the constituent which has a desired 
property, components other than a photosensitizer are determined first, next, 
sensitivity is high to visible record light, and the method of sorting out the 
photosensitizer which moreover carries out sensitization of the photopolymerization 
nature compound efficiently is adopted. As a well-known photosensitizer, the 
methylene-blue derivative indicated by the coumarin compound and JP.64-331 04,A 
which were indicated by the merocyanine coloring matter indicated byJP,54- 
151024.A, the cyanine dye indicated by JP,58-29803,A, the stilbene derivative 
indicated by JP,59-56403,A, and JP.63-23901 ,A is mentioned, for example. There is 
nothing that each of these photosensitizers has merits and demerits, is in the 
constituent for photopolymerization which consists of various components, and can 
always demonstrate the above properties, and most things which show good 
photosensitization ability especially to the light with a wavelength of 500nm or more 
are not known. ^-^ 
[0005] fiy 
[Problem(s) to be Solved by the Invention] The first technical problem of this invention 
is in view of this situation to offer the compound in which photosensitization ability is 
shown to the light with a wavelength of 500nm or more. (h-/ 
[0006] Furthermore, the second technical problem of this inventio/Ks to offer the use 
..as a photosensitizer of this compound. 
V^6(f7] In addition, the third technical problem of this invention is to offer the 
constituent for photopolymerization which comes to contain this compound as a 

photosensitizer. — . - — - — • • • - 

[0008] 

[Means for Solving the Problem] As a result of this invention person's inquiring 
wholeheartedly that many above-mentioned technical problems should be solved, a 
series of benzo pyran ring condensation compound guided from a 3-benzimidazolyl- 
2-imino coumarin compound showed photosensitization ability to the light with a 
wavelength of 500nm or more, and found out that it was very useful as a sensitizer at 
the time of carrying out the polymerization of the photopolymerization nature 
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compound by the light. 

[0009] That is, this invention solves the first technical problem of the above by the 
benzo pyran ring condensation compound which has photosensitization ability to the 
light with a wavelength of 500nm or more. 

[0010] this invention solves the second technical problem of the above by the 
photosensitizer which comes to contain this benzo pyran ring condensation 
compound. 

[001 1] this invention solves the third technical problem of the above with the 
constituent for photopolymerization which comes to contain the benzo pyran ring 
condensation compound concerned as a photosensitizer. 
[0012] 

[Embodiments of the Invention] Explanation of the gestalt of operation of this 
invention bases this invention on discovery of the new benzo pyran ring condensation 
compound which shows photosensitization ability to the light with a wavelength of 
500nm or more. As long as, as for the benzo pyran ring condensation compound as 
used in the field of this invention, it shows photosensitization ability to the light of 
this wavelength region, its source and origin, and the manufacture method are not 
asked. As an example of the desirable benzo pyran ring condensation compound by 
this invention, what has the structure shown in following ** 1 is mentioned, for 
example. 
[0013] 
[Formula 1 ] 



[001 4] As an alkyl group which Rl and R2 shall mean the alkyl group which has the 
,s.hapje.Q i La=s.trai.g.ht i .chain, branching, . or^substituent-Jn ^1_, respectively, and.has.the 
shape of a straight chain, and branching For example, a methyl group, an ethyl group, 
a propyl group, a butyl, an isobutyl machine, 1 -methylpropyl machine, a pentyl 
machine, a hexyl machine, a heptyl machine, an octyl machine, Alkyl groups, such as 
a nonyl machine, a decyl group, dodecyl, and an octadecyl machine, as an alkyl group 
which has a substituent again For example, a 2-butoxy ethyl group, a 2-(2-ethoxy) 
ethoxy ethyl group, 6-BUROMO hexyl machine, 2-carboxy ethyl group, 3-sulfoxy 
propyl group, 4-sulfoxy butyl, 2-hydroxyethyl machine, a phenylmethyl machine, a 
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4-butoxy phenylmethyl machine, 4-buthylphenyl methyl group, etc. are mentioned. 
In addition, both Rl , and R both [ one side or ] may combine with the benzene ring 
which those united nitrogen atoms combine, and they may form cyclic structures, 
such as 5 members or a six membered ring. The benzo pyran ring condensation 
compound Rl and whose R2 are the alkyl groups of six or more carbon numbers 
shows good solubility to various solvents, and has the feature that compatibility with 
other components in the constituent for photopolymerization is also good. 
[001 5] In the further-izing 1 , R3 expresses carboxylate machines, such as a hydrogen 
atom, a halogen machine, a cyano group, a trifluoromethyl machine, a carboxyl group 
or an ethyl carboxyl group, a butyl carboxyl group, an octyl carboxyl group, 4- 
buthylphenyl carboxyl group, and 4-hexyl cyclohexyl carboxyl group. R4 expresses 
alkyl groups, such as a methyl group, an ethyl group, a butyl, an octyl machine, 
dodecyl, and an octadecyl machine, and R5 and R6 express a hydrogen atom, an alkyl 
group, an alkoxy group, a halogen machine, a cyano group, a trifluoromethyl 
machine, or the sulfoxy machine, respectively. X -- monovalent acid residues 
including CH3S04, C2H5S04, p-CH3C6H4S03, Br, I, BF4, PF6 and CI04, and 3(C6H5) 
BC4H9 — moreover, Y expresses NH basis or O However, n is an integer chosen from 
0 or 1 , and when n is 0, neither R4 nor X exists. What has the structure shown in ** 5 
or ** 1 5 as each benzo pyran ring condensation compound, for example is 
mentioned. 
[0016] 



[Formula 5] 




--CH 3 CN 
CH3 



[0017] 
[Formula 61 




Y'-o 



[0018] 
[Formula 7] 
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NH 

CN 



[0019] 
[Formula 8] 




[0020] 




[0021] 

[Formula 10] 




[0022] 

[Formula 1 1 ] 




[0023] 

[Formula 1 2] 
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HOCHjCH 2 




[0024] 
[Formula 1 3] 



(C_H__N 




CN 



[0025] 
[Formula 14] 




[0027] This benzo pyran ring condensation compound is usually prepared by 
chemosynthesis. The benzimidazole denyatjye^fjhe 

has\ proper substituenFTs made to react to the salichlaldehyde of the structure 
shown in ** 1 6 which generally has a proper substituent, and the imino coumarin 
derivative which has the basic skeleton shown in ** 1 8 is obtained. And if MARONO 
nitril etc. is made to react to this, using this imino coumarin derivative as 
intermediate field, the benzo pyran ring condensation compound made into the 
purpose will be obtained. In addition, this synthetic method is indicated by the 
German country patent public presentation No. 2,253,538 specification etc., for 
example. 
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[0028] 
[Formula 1 6] 

jfT CH0 

R 2 



[0029] 
[Formula 1 7] 

Re 

[0030] 
[Formula 18] 




[0031] Since the benzo pyran ring condensation compound of this invention shows 
photosensitization ability to the light with a wavelength of 500nm or more as above- 
mentioned, it is very useful as a photosensitizer at the time of irradiating a 
photopolymerization nature compound and making it photopolymerize the light of 
this wavelength region. The photosensitizer by this invention is usually used with the 
gestalt as a constituent with a photopolymerization nature compound, a 
photopolymerization initiator, and a binder resin. However, there is also a gestalt 
which does not contain a binder resin depending on a use. 
[0032] Usual monomer, oligomer, prepolymers, and those mixture which has 
photopolymerization nature as a photopolymerization nature compound are used, 
and these usually have at least one ethylene nature double bond in the^molecule^ As 



each photopolymerization nature compound, ethyl acrylate, hydroxyethyl acrylate, 
ethylene glycol dimethacrylate, a pentaerythritol thoria chestnut rate, 
pentaerythritoltrimetaacrylate, polyester methacrylate, polyurethane methacrylate, 
epoxy methacrylate, etc. are mentioned, for example. 

[0033] As a photopolymerization initiator, there are organic peroxide, 2 and 4, 6- ^ 
TORIKURORO methyl-s-triazine, benzoin alkyl ether, a screw imidazole, an iron- ^ 
allene complex, a titanocene compound, N-phenylglycine, a diphenyliodonium salt, 
etc., for example. The peroxy ester which contains G t-butyl JIPA oxy-isophthalate 
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and 3, 3\ 4, and a 4-tetrakis (t-butyl dioxy carbonyl) benzophenone as an example 
of organic peroxide, The dialkyl peroxide containing 2, the 5-dimethyl -2, a 5-screw 
(t-butyl dioxy)-3-hexane, and C t-butyl peroxide, The hydronalium peroxide 
containing 2, the 5-screw (hydronalium peroxy) -2, 5-dimethyl hexane, and t-butyl 
hydronalium peroxide, Butyl -4, 4-screw (t-butyl dioxy) barricade rate and 1 , and 1- 
screw (t-butyl dioxy) - 3, 3, the peroxy acetal containing a 5-trimethyl cyclohexane, 
and the ketone peroxide containing an ethyl methyl ketone are mentioned. If needed, 
these are combined suitably and used. 

[0034] As each binder resin, Polly N vinylpyrrolidone, a polyvinyl acetate, a polyvinyl 
butyral, a polyvinyl carbazole, polystyrene, polymethylmethacrylate, a polyethylene 
oxide, polybutylmethacrylate, a styrene-maleate, a polymethylmethacrylate- 
methacrylic-acid system, a Polly N vinylpyrrolidone-glycidyl methacrylate system 
resin, etc. are mentioned, for example that a binder resin should just usually use a 
general thing. 

[0035] the photosensitizer by this invention — the benzo pyran ring condensation 
compound concerned — one sort or two sorts or more — containing — becoming — 
usually — a photopolymerization initiator -- receiving — 0.1 or 10 weight sections - 
- desirable — 0.5 or 5 weight ************ therefore, the constituent for 
photopolymerization which comes to contain the photosensitizer of this invention — 
the photosensitizer 1 weight section — receiving — a photopolymerization nature 
monomer — 1 or the 1 ,000 weight sections — desirably, further, 500 weight sections 
content of the binder resin is desirably carried out to the 1 ,000 weight sections, and 
it is prepared 1 0 or 500 weight ******, and if needed You may blend well-known 
plasticizers including the saturation or the unsaturation carboxylate which contains 
the thermal polymerization inhibitor of quinone systems, such as hydroquinone, 
pyrogallol, 2, and 6-G t-butyl-p-cresol, or a phenol system, a phthalic ester, and an 
adipate in addition to it if needed. In addition, there is also no polymerization method 
and, especially as for a limit, it can apply both a well-known optical radical 

_ polymer-ization^method and-an-optical ionic-polymer-i zat-ion method . ■- •- =— - 

[0036] Hereafter, based on an example, it explains about the gestalt of operation of 

this invention. 

[0037] 

[Composition of the benzo pyran ring condensation compound shown by the example 
1 -ization 5] 2-cyano methyl benzimidazole 23. 3g, and 1, 1, 7, 7 - Tetramethyl-8- 
hydroxy-9-YURORIJIRU aldehyde 40. 6g was dissolved in ethyl alcohol 200ml, 
piperidine 1 1 ml was added and heating reflux was carried out for 24 hours. The 
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reactant was cooled to the room temperature and the crystal which deposits was 
separated. 22. 1 g of intermediate fields which wash with ethyl alcohol and are 
expressed with ** 1 9 was obtained. 

[0038] this crystal — 8.3g — taking — MARONO nitril — 1 .3g — adding — ethyl 
alcohol 80ml — after carrying out heating reflux in inside for 1 2 hours, it cooled to 
the room temperature and the crystal which deposits was separated It recrystallized 
under chloroform and 8.0g of ** green crystals shown in ** 5 was obtained. 
[0039] The melting point of the compound shown in ** 5 is 2 55 to 260 degree C, and 
showed the absorption maximum to the wavelength of 564nm in the methylene 
chloride. The 1 HNMR spectrum in the inside of heavy chloroform is as follows, delta 
(TMS, ppm) 8.39 (1 H, s), 7.57-7.1 8 (5H, m), 3.61 -3.22 (4H, m), 2.01 -1 .25 (1 6H, m). 
[0040] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 
[0041] 

[Composition of the benzo pyran ring condensation compound shown by the example 

2 -ization 6] After heating 6g of compounds shown in ** 5 obtained by the method of 
an example 1 for 24 hours and making them react at 100 degrees C among 50ml of 
concentrated hydrochloric acids, it cooled to the room temperature, and caustic- 
alkali-of-sodium solution was added to the reactant 1 0%, and it neutralized. After it 
separated the crystal which deposited and distilled water washed, when the silica gel 
column chromatography refined and it recrystallized from N.N-dimethylformamide, 
2.5g of dark brown crystals shown in ** 6 was obtained. 

[0042] The melting point of the compound shown in ** 6 is 320 to 326 degree C, and 
showed the absorption maximum to the wavelength of 568nm in the methylene 
chloride. The T'HNM Respect rum in the inside of heavy chloroform is as follows, delta 
(TMS, ppm) 8.46 {'l H, s), 7.80-7.28 (5H, m), 3.74-3.25 (4H, m), 2.1-1 .20 (1 6H, m). 
[0043] The benzo pyran ring condensation compound of this example is useful as a 

^_photosensitj Z e r _ a ^ 

light to a photopolymerization nature compound. 
[0044] 

[Composition of the benzo pyran ring condensation compound shown by the example 

3 -ization 7] The intermediate field which 4-N,N-dioctylamino salichlaldehyde is 
made to react like an example 1 , and are expressed in ** 20 as 2-cyano methyl bends 
imidazole were obtained, and the compound which is subsequently made to react 
with MARONO nitril and is expressed with ** 7 was obtained. 
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[0045] The melting point of the compound shown in ** 7 is 1 60 to 1 62 degree C, and 
showed the absorption maximum to the wavelength of 552nm in the methylene 
chloride. The 1 HNMR spectrum in the inside of heavy chloroform is as follows, delta 
(TMS, ppm) — 8.8 (1 H, m), 8.4 (1 H, s), and 7.9- 7.7 (1 H, m) and 7.6 -7.2 (3H, m), 
6.7-6.4 (2H, m), 3.5-3.1 (4H, m), 2.0-1 .1 (24H, m), and 1 .1 -0.7 (6H, m) 
[0046] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 
[0047] 

[Composition of the benzo pyran ring condensation compound shown by the example 

4 -ization 8] The intermediate field which a 1, 1, 7, and 7-tetramethyl-8-hydroxy-9- 
YURORIJIRU aldehyde is made to react like an example 1, and are expressed in ** 21 
as a 5-cyano-2-cyano methyl bends imidazole were obtained, and the compound 
which is subsequently made to react with MARONO nitril and is expressed with ** 8 
was obtained. 

[0048] The melting point of the compound shown in ** 8 is 290 to 293 degree C. By 
HPLC, if two peaks of 1 to 1 are shown and the absorption spectrum of each peak is 
measured, it is completely the same, and the absorption maximum was shown in 
568nm (inside of a methylene chloride). The 1 HNMR spectrum in the inside of DMSO- 
d6 is as follows, delta (TMS, ppm) — 9.1 (0.5H, d) and 8.91 (0.5H — ) d), and 8.4 
(0.5H, s), 8.3 (1 .5H, br) and 8.0 (0.5H — ) d), and 7.8 (0.5H, d), 7.6 (0.5H, dd) and 7.6 
(0.5H --) dd), 7.3 (0.5H, s) and 7.2 (0.5H, s), 3.6-3.4 (4H, m), 2.0-1 .8 (4H, m), 1 .7 
- (3H, s), 1 .7 (3H, s), 1 .4 (6H, s). It is considered from the result of an absorption 
spectrum and 1 HNMR that this compound is the mixture of 1 to 1 of the isomer which 
the cyano group combined with the 5th place or the 6th place. 
[0049] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 

.- .. [0050] - • — - ' - •- 

[Composition of the benzo pyran ring condensation compound shown by the example 

5 -ization 9] The compound shown in ** 8 obtained by the method of an example 4 
was made to react among a concentrated hydrochloric acid like an example 2, and the 
compound expressed with ** 9 was obtained. 

[0051] The melting point of the compound shown in ** 9 is 350 degrees C or more. 
By HPLC, when two peaks of 1 to 1 were shown and the absorption spectrum of each 
peak was measured, it is completely the same and the absorption maximum was 
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shown in 565nm (inside of a methanol). The 1HNMR spectrum in the inside of DMSO- 
d6 is as follows. delta(TMS, ppm)9.3-7.5 (6H, m), 3.6-3.4 (4H, m), 2.0-1.2 (16H, m). 
It is considered from the result of an absorption spectrum and 1 HNMR that this 
compound is the mixture of 1 to 1 of the isomer which the cyano group combined 
with the 5th place or the 6th place. 

[0052] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 
[0053] 

[Composition of the benzo pyran ring condensation compound shown by the example 

6 -ization 10] The intermediate field which a 1 , 1 , 7, and 7-tetramethyl-8-hydroxy- 
9-YURORIJIRU aldehyde is made to react like an example 1 , and are expressed in ** 
22 as a 2-cyano methyl-5-trifluoromethyl bends imidazole were obtained, and the 
compound which is subsequently made to react with MARONO nitril and is expressed 
with ** 1 0 was obtained. 

[0054] The melting point of the compound shown in ** 1 0 is 268 to 272 degree C, 
and showed the absorption maximum to the wavelength of 565nm in the methylene 
chloride. The 1 HNMR spectrum in the inside of heavy chloroform is as follows, delta 
(TMS, ppm)9. 1-7.3 (6H, m), 3.7-3.2 (4H, m), 2.2-1.2 (16H, m). 
[0055] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 
[0056] 

[Composition of the benzo pyran ring condensation compound shown by the example 

7 -ization 1 1] 2-cyano methyl benzimidazole, and 4, 4-dimethyl-6-formyl-5- 
hydroxy-1 -hydroxyethyl - The intermediate field which 1,2,3, and 4- 
tetrahydroquinoline is made to react like an example 1 , and are expressed with ** 23 
were obtained, and the compound which is subsequently made to react with MARONO 

^^^•^^*t^and4s-exp.pessedi=with^i M-was^btaraed.- - - - -- -=-=■■ — 

[0057] The melting point of the compound shown in ** 11 is 234 to 235 degree C, 
and showed the absorption maximum to the wavelength of 547nm in the methylene 
chloride. The 1 HNMR spectrum in the inside of heavy chloroform is as follows, delta 
(TMS, ppm) 8.7 (1 H, d), 8.6 (1 H, S), 7.7 (1 H, d), 7.6 (1 H, d), 7.3 (2H, m), 6.9 (1 H, d), 
3.8 (4H, m), 3.5 (2H, m), 1 .9 (2H, m), 1 .6 (6H, s). 

[0058] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
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light to a photopolymerization nature compound. 
[0059] 

[Composition of the benzo pyran ring condensation compound shown by the example 

8 -ization 1 2] The compound shown in ** 1 1 obtained by the method of an example 
4 was made to react among a concentrated hydrochloric acid like an example 2, and 
the compound expressed with ** 1 2 was obtained. 

[0060] The melting point of the compound shown in ** 1 2 is 3 1 0 degrees C or more, 
and showed the absorption maximum to the wavelength of 5 54nm in the methylene 
chloride. The 1 HNMR spectrum in the inside of DMSO-d6 is as follows, delta (TMS, 
ppm) 8.7 (1 H, d), 8.6 (1 H, S), 7.7 (1 H, d), 7.6 (1 H, d), 7.3 (2H, m), 6.9 (1 H, d), 3.8 (4H, 
m), 3.5 (2H, m), 1 .9 (2H, m), 1 .6 (6H, s). 

[0061] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 
[0062] 

[Composition of the benzo pyran ring condensation compound shown by the example 

9 -ization 1 3] Heating churning of the compound and dimethyl sulfate which are 
shown by ** 24 was carried out at 1 20 degrees C for 5 hours. The acetone after 
cooling was added to the room temperature, and the deposit crystal was separated 
after churning. After the silica gel column chromatography refined, the compound 
which recrystallizes with an acetone and is expressed with ** 1 3 was obtained. 
[0063] The melting point of the compound shown in ** 1 3 is 235 degrees C, and 
showed the absorption maximum in the methanol to the wavelength of 556nm. The 

1 HNMR spectrum in the inside of heavy chloroform is as follows. delta(TMS, ppm)9.2- 
6.4 (9H, m), 5.1-4.1 (4H, m), 4.5 (3H, s), 3.7 (3H, s), 1 .3 (6H, t). 
[0064] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 

- -[0065] - - - — - 

[Composition of the benzo pyran ring condensation compound shown by the example 

10 -ization 14] The compound which reacts the compound and dimethyl sulfate 
which are shown by ** 5 like an example 9, and is expressed with ** 14 was obtained. 

[0066] The melting point of the compound shown in ** 1 4 is 1 85 to 25 5 degree C, 
and showed the absorption maximum in the methanol to the wavelength of 566nm. 
The 1 HNMR spectrum in the inside of heavy chloroform is as follows. delta(TMS, ppm) 
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9.2- 7.7 (6H, m), 4.6 (1 H, s), 3.7-3.6 (7H, m), and 2.0-1 .3 (1 6H, m) 

[0067] The benzo pyran ring condensation compound of this example is useful as a 

photosensitizer at the time of irradiating and carrying out the polymerization of the 

light to a photopolymerization nature compound. 

[0068] 

[Composition of the benzo pyran ring condensation compound shown by the example 
1 1 -ization 1 5] 2-cyano methyl benzimidazole and 8-hydroxy - The intermediate 
field which 4, 4, 7, and 7-tetramethyl-9-truffe RUORO acetyl YURORIJIN is made to 
react like an example 1 , and are expressed with ** 25 were obtained, and the 
compound which is subsequently made to react with MARONO nitril and is expressed 
with ** 1 5 was obtained. 

[0069] The melting point of the compound shown in ** 1 5 is 1 85 to 1 90 degree C, 
and showed the absorption maximum to the wavelength of 585nm in the methylene 
chloride. The 1 HNMR spectrum in the inside of heavy chloroform is as follows. 1 .7 
(3H, s) delta (TMS, ppm) 8.6 (1 H, d), 7.6 (1 H, s), 7.4 (1 H, d), 7.2 (1 H, t) and 7.0 (1 H, t), 
3.4-3.3 (4H, m), 1 .9-1 .7 (4H, m), 1 .2 (3H, s). 

[0070] The benzo pyran ring condensation compound of this example is useful as a 
photosensitizer at the time of irradiating and carrying out the polymerization of the 
light to a photopolymerization nature compound. 
[0071] 

[The constituent for example 1 2 photopolymerization] the ethylcellosolve 900 weight 
section — as a photopolymerization nature monomer -- pentaerythritol acrylate — 
as the 100 weight sections and a binder resin — an acrylic-acid-methacrylic-acid 
copolymer -- the 100 weight sections — and It 8-weight-section[ each ]-****. 3, 3', 
4, and a 4-tetrapod (tert-butyl peroxide carbonyl) benzophenone as a 
photopolymerization initiato r Furthermore, 3 weight sections, in addition 1 1 kinds of 
constituents for photopolymerization were prepared for either of the benzo pyran 
ring condensation compound prepared by the example 1 or the method of 1 1 as a 

photosensitizer- — • - • • — • - - •- --^ ' - ~ : " • 

[0072] Next, after applying to the graining aluminum board which carried out surface 
treatment of this constituent uniformly according to the conventional method and 
making a photosensitive layer form, the polyvinyl alcohol layer was formed in the 
outside of a photosensitive layer that the polymerization prevention by oxygen should 
be prevented. And after having a 500W xenon LGT and exposing for 20 minutes, 
negatives were developed according to the conventional method. Simultaneously, it 
replaced with the benzo pyran ring condensation compound of this invention, the 
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system using a well-known coumarin system photosensitizer was prepared, a 
measure was taken like the above, and it considered as contrast. A result is shown in 
dra wing 1 or 9. 

[0073] The benzo pyran ring condensation compound of this invention became clear 
[ the thing / say / about 400 or about 700nm ] for which photosensitization ability is 
extremely shown to the light of a latus wavelength region / the place which does not 
show photosensitization ability only to the light whose well-known coumarin system 
photosensitizer is wavelength 380 or 540nm so that clearly from drawing 1 or 9. 
Especially the wavelength region 500nm or more by the side of long wavelength is a 
field without the practical satisfying photosensitizer. That the benzo pyran ring 
condensation compound of this invention shows photosensitization ability to the light 
of a latus wavelength region in this way greatly expands the width of face of selection 
of the component blended with the constituent for photopolymerization. 
[0074] 

[Effect of the Invention] As explained above, this invention is based on discovery of 
the new benzo pyran ring condensation compound which shows photosensitization 
ability to the light with a wavelength of 500nm or more. The benzo pyran ring 
condensation compound of this invention therefore, only not only in an Ar ion laser 
Are very useful as a photosensitizer at the time of irradiating a second harmonic, a He 
Ne laser, etc. of the light of this wavelength region, for example, a halogen lamp, and 
an YAC laser, and making them photopolymerize. For example, it uses these lights, in 
many fields including the PS plate for printing platemaking, the resist for printed 
circuit boards, a digital color proof, hologram record, optical cure adhesives, a paint, 
and the ink for printing, it has various uses. 

[0075] It is invention with meaning with it. [ this invention is invention to which **** 
also does the remarkable operation effect so, and great to contributing-to the field 
sincerity ] 



[Translation done.] 
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* NOTICES * 

Japan Patent office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Benzo pyran ring condensation compound which has photosensitization 
ability to the light with a wavelength of 500nm or more. 

[Claim 2] Benzo pyran ring condensation compound according to claim 1 which has 
the structure shown in ** 1 . 
[Formula 1] 



However, in ** 1 , Rl and R2 express the alkyl group which has the shape of a straight 
chain, branching, or a substituent independently, respectively. Moreover, both Rl, 
and R both [ one side or ] may combine with the benzene ring which those united 
nitrogen atoms combine, and they may form 5 members or a six membered ring. In 
R3, R5 and R6 shall express an acid residue with monovalent X for a hydrogen atom, 
an alkyl group, an alkoxy group, a cyano group, a trifluoromethyl machine, the 
sulfoxy machine, or a halogen machine, and, as for Y, R4 shall express [ a hydrogen 
atom, Thalogen machine, a cyano group, a trifluoromethyl machine, a carboxyl 
group, or a carboxylate machine ] NH basis, O, or S for an alkyl group, respectively. 
Moreover, n is an integer chosen from 0 or 1 , and when n is 0, neither R4 nor X 
exists. 

[Claim 3] Benzo pyran ring condensation compound according to claim 1 or 2 which 
has the structure shown in ** 2. However, Y shall express NH basis or 0. 
[Formula 2] 
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[Claim 4] Benzo pyran ring condensation compound according to claim 1 or 2 which 
has the structure shown in ** 3. However, in R3, R5 shall express a hydrogen atom, 
an alkyl group, an alkoxy group, a cyano group, a trifluoromethyl machine, the 
sulfoxy machine, or a halogen machine, and Y shall express NH basis or 0 for a 
hydrogen atom, a halogen machine, a cyano group, a trifluoromethyl machine, a 
carboxyl group, or a carboxylate machine. 
[Formula 3] 




CH 3 



[Claim 5] Benzo pyran ring condensation compound according to claim 1 or 2 which 
has the structure shown in ** 4. However, in R4, R5 shall express an acid residue with 
monovalent X for a hydrogen atom, an alkyl group, an alkoxy group, a cyano group, a 
trifluoromethyl machine, the sulfoxy machine, or a halogen machine, and Y shall 
express [ R3 / a hydrogen atom a halogen machine, a cyano group, a trifluoromethyl 
machine, a carboxyl group, or a carboxylate machine ] NH basis or O for an alkyl 
group. 
[Formula 4] 



a, x 




[Claim 6] The photosensitizer which comes to contain the benzo pyran ring 
condensation compound according to claim 1 to 5. 

[Claim 7] The constituent for photopolymerization which comes to contain the benzo 
pyran ring condensation compound according to claim 1 to 5 as a photosensitizer. 
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£i±T{k2 lT^tl^P.SIft&f*, #^TVO/-h 

[0 0 4 8] {t8tCSSnS{t-&i»©SS^itt2 9 0-2 
9 3tTW. HPLCTf«l*H<D2 tf— 

SO, 5 6 8 nm (mt*^U><$) 
fc. DMSO-d 6tpTCD 1 HNMRX^d? h;U«£/.T 
©Si0-C&3. <5 (TMS, ppm) 9. 1 (0. 5 
H, d) , 8. 91 (0. 5H, d) . 8. 4 (0. 5 
H, s) , 8. 3 (1. 5H, br) , 8. 0 (0. 5 
H, d) . 7. 8 (0. 5H, d) 7. 6 (0. 5 
H, dd) , 7. 6 (0. 5H, dd) , 7. 3 (0. 
5H, s), 7. 2 (0. 5 H. s), 3. 6-3. 4 
(4H, m) , 2. 0-1. 8 (4H, m) , 1. 7 
(3H, s) , 1. 7 (3H, s) , 1. 4 (6H, 
s) . SftiKX^i? \*)VTkTJ- 1 HNMRCD^^^^) Z-CDit 
&® tt 5 fir 75 m 6 & K ~> 7 7 Stf&S' b © 1 *t 

1 ©S^fct^ftStl*. 

[0 0 4 9] #«©^>'/£5>HM^{k£i»tt, 3fc* 
[0 0 5 0] 

[0051] {k9tc^^n^{k-&^©S6^tt3 5 ccbi 

±Ta&-5o HPLCTtel*tl©2tf— ^£5;b. 

5 6 5 nm <**/-;i40 fc»««:*:&jj*bfc. DM 
SO-d 6 ^FT© ^HNMRX-^^ bMt&rFomW 

6 (TMS, ppm) 9. 3-7. 5 (6H, 
m) , 3. 6-3. 4 (4H, m) , 2. 0-1. 2 
(16H, m) . MX^hM^iHNMRO^I 
5 £©{t£*tt 5 &71£ 6 mz ->7 / 2l**tt-& b fcS 
ttfl£©l*f l©fi£*£*£Sft*. 
[0 0 5 2] *f!l©^>ytf^>S^{k^«, 3ta 

-&tt{t£* ic ojgBt t pi At b ts£, s it * m (Dytmmm 

£bTWfflT-&3. 
[0 0 5 3] 

%>)<D-&J$.] 2 -i/7 / 5 - MJ -7JU^-n^^;U 

SW—frt, 1, 1, 7, 7-f h7^ff 
- 8 - 1 h* P*->- 9 - ^-n U v^^T^Tt F£#H5£0iJ 
1 iH«KKJ£2ttTft;2 2 TSSnsf 3fc 

Vi-cva/n HJ^ts/frs-tHk 1 oTS^nsfk-a^i 
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[0 0 5 4] itl 0lC*Sn*{t-&*Oittjatt2 6 8 - 
2 7 tfilt^U^'PTiRfiS 6 5 nrnid® 

? bMZ&J : <Dm.QT'&2>. 5 (TMS. ppm) 9. 

1- 7. 3 (6H, m) . 3. 7-3. 2 (4H. 
m) , 2. 2-1. 2 (16H, m) . 

[0055] ^.M(D^>^}d^>mm^<t^m-i, %m 

[0 0 5 6] 

4, 4 6 -JivH^Jl/- 5 - t HD + ->- 1 
-th'D + -/if^-l, 2, 3, 4-fh7tHn^ 

y u y&mmm 1 traaicEJSs-rrit 2 3T*aan* 

[0 0 5 7] It 1 lK:SStl*{k^»«DiBuStt2 3 4- 
2 3 51CT$t3, ffifty^I^>4 J T&S5 4 7 nmlC© 
iRffi^Sr^bfeo S^PP*;l/A*TCD iHNMRT.^ 
? Hl4;mT©il«9T<&<5. fi (TMS, ppm) 8. 
7 (1H, d) , 8. 6 (1H, S) , 7. 7 (1H, 
d) , 7. 6 (1H, d) , 7. 3 (2H, m) , 6. 
9 (1H. d) , 3. 8 (4H, m) , 3. 5 (2H. 
m) , 1. 9 (2H. m) , 1. 6 (6H, s) . 

[0058] ifm<D^.y^\i^ymm^it^mu. 3ta 

[0 0 5 9] 

[ms#i8 it 1 2T^sns^>\/tf 5 >ssifi&-&-ft'& 

2- C3E£n*fl:'&«£»fc. 

[0 0 6 0] Itl 2K*Sn-6{t^*©SWitt3 1 0-C 
a±.Tf»0, Sffc^l/^TRfiS 5 4nmK*JR« 
DMSO-d 6*1?© iHNMRX^i/ h 
;VttJy,TCDil0T$.-5. <5 (TMS, ppm) 8. 7 

(1H, d) , 8. 6 (1H, S) , 7. 7 (1H, 
d) . 7. 6 (1H. d) , 7. 3 (2H, m) , 6. 

9 (1H. d) , 3. 8 (4H, m) , 3. 5 (2H. 
m) . 1.. 9 (2H. m) , 1. 6 (6H, s) . 

[0 0 6 1] #fl©^>'/i;7>»l6£{fc£tttt. ytM 

[0 0 6 2] 

mmm9 iti sxm^n^^ov^yymm^it^ 

«Jp^J«] Ifc2 4TjKSn*lfc£tt£5>*f^l'«Bt«r5 



ft 1 3T«Stt*lfc£**»fc. 

■[0 0 6 3] It 1 3 fcSSttSlfc^fcOMj&W^ 3 5"C 

y^y— Jl/*l?i£fi5 5 6 nmfC^iRS*^ 

TcDiSOT*.?), 5 (TMS. ppm) 9. 2-6. 4 
OH, m) . 5. 1-4. 1 (4H, m) , 4. 5 
(3H, s) , 3. 7 (3H, s) , 1 . 3 (6H, 
t) . 

[0 0 6 4] *me>'<>"S¥7>mm'Sit-&mt. 3ta 

[0 0 6 5] 

immmio iti 4x^n^>v\fy>mm^it 
&m<D&m itsx^n^it^t^^-^jmrn^m 
mm9 £mm\zRfout 1 Ax^n^it-^^ntz. 

[0 0 6 6] ft 1 4KS3n*{fc^©li*j6ttl 8 5- 
2 5 5tT^0. /^y-^tt*ISfi5 6 6 nm£©iR 
MttmLfZo a^PPTh^AcfTO 1 HNMRX^i? 
h;waKTOil0-C»*. 5 (TMS, ppm) 9. 2 
-7. 7 (6H, m) , 4. 6 ( 1 H, s) . 3. 7- 
3. 6 (7H, m) , 2. 0-1. 3 ( 1 6 H, m) „ 

[0067] *mc>'<>V¥7>mme:it-&m-±. km. 
tvxmmx&%. 

[0 0 6 8] 

mmm n it 1 sx^ns'oyH? >s*£-&it 

8-fch*P*->-4, 4. 7, 7-rh7^f;V-9- 

bu;i/££j&$i±iti 5Tasnaft#**»fc. 

[0 0 6 9] It 1 5KS*n«ft^*OiljSttl 8 5- 

1 9 OTCT&O, tSlty^l/>'t , TKfi5 8 5 nmtr© 

i7 hJI/«J^TC0jl0T^-5. 6 (TMS, ppm) 8. 
6 (1H, d) . 7. 6 (1H, s) , 7. 4 (1H. 
d) , 7. 2 (1H. t) , 7. 0 (1H, t) , 3. 
4-3. 3 (4H, m) , 1. 9-1. 7 (4H, 
m) . 1. 7 (3H, s) , 1. 2 (3H, s) . 
[0 0 7 0] *^©^>'/t:7>SUB-&lfc^Wtt» 7t« 

&mt&mz^mft&mMLxm&-2i£2>m<DX,mmm 
tvxmmx&Zo 

[0 0 7 1] 

[HSS01J i 2 3ta-&JHfifiR«] x?mh? p y )V7 9 o 
oaagpsc7tfi^tt^yv-iUT^>^xuxu h- 

^7?UP-hS10 0li8|S. yH>y-WHtbT 

72"j;m-**7*u;i'fc#a£fc* 1 o ottffi. 

-E-UT, 3ta^W*WJi:LT3. 3 ' , 4, 4'—rh 
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mmmi i^mizxr)mmLrz^>v\d^>mm-^ 

[0 0 7 2] ^{C, %mzLfztf-oT, Z<Dffi.l$.y>)$:£. 
m ®S U fz® S xLX T )V 5 « tCi^-K ^ L TiS^Jl £ 

t, SOOW^t/^TSfc-pT, 2 0»F«l/fc 
&. Affile bfe^oT^L7t. |i|B#(C, #f8fJ©^> 

tz. 17iS9l'^T. 

[0 0 7 3] 0 l75S9^e.BJ^*^<i;'5iI. &SflcD# 
"7 U >&7¥;if S#J#*2£g 380 7ilg540n m© pTSlft 

Vlf5'>a^-a-{t-&#i«**)4 0 0 75S&J7 OOnmiU 

££#BJ<=>fri:&o*:. Sfcftiftl© 5 0 0 n m£k 

±<Di&&m*, mm±.z>m&T'Z2>ytmm%wts:ftitz 

[0 0 7 4] 

[«9J©3**] EA±t&BJLfeck5f^ *%Wi&S5 0 
*J£, Any>7>^, YAGW- tf-©ff§— fS] 



U £ A - > U— if — ft E £S8» UT7 l ea-&S * 

[0075] *%0j«»f< t>K*ft^fflja***-r*« 

[0 2] 4:f!^t t tS{b6T^$nS^>Vtf7>giai 

[m3] ^ia?ift7TS$n?i'<> i yt:7>ii 

[0 4] $3£WtC£3{k9T-^2n3^>\/tr5>^|g 
£{b£^©fti#^£^T0T&3„ 
[05] *5BWK«J:*<bl 0T?jR£ti*"«> , ./fcr7>St 

tt£fb£tt©ft*!Riesjfc-rBiT»*. 



[0 6] *«wt«t*{bi i-T*sns^>»/t:.5>iR 

[07] *%BJtr«tS-fb 1 2T^^n-5^>Vtf7>5S 
[0 8] &&©<b2 6T3K3n**"7>J>*3fc*«*J© 
[09] ^»©fk2 7T*£n&^U >&ftifJS#J© 

■ Mb i 9 1 




Mb 2 0 ] 



H 

CftHl7 ^N^^^^O NH 




Mb 2 3 ] 



HOCH2CH2* 




Mb 2 4] 
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